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n November 2007, the U.S. Food and Drug Adminis-
tration (FDA) approved aripiprazole as the first anti-
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Background: Despite the recent U.S. Food
and Drug Administration approval of aripiprazole
as the first antipsychotic to be used as an adjunct
to antidepressant medications in the treatment of
major depressive disorder (MDD), information on
the current use of antipsychotics in the treatment
of MDD has not been available.

Method: Records of antipsychotic prescrip-
tions for all U.S. Department of Veterans Affairs
patients diagnosed with MDD (ICD-9 criteria),
excluding those with comorbid schizophrenia,
schizoaffective disorder, or bipolar disorder, in
the fiscal year 2007 (N = 191,522) were exam-
ined. Descriptive statistics and generalized esti-
mating equations (GEEs) were used to identify
veterans’ characteristics, measures of service
use, and medical center characteristics that were
associated with receipt of these medications and,
among such users, with use of the lower doses
suggested for MDD.

Results: Altogether, 20.6% of veterans with
MDD received antipsychotic medications, and
43% of those who did received them at the higher
doses recommended for schizophrenia. GEE
models showed that younger age, male gender,
psychiatric comorbidities, duration of diagnosed
MDD, and more intensive mental health service
use were all associated with greater likelihood of
receiving antipsychotics and with less likelihood
of receiving them at conventional antipsychotic
doses.

Conclusion: Antipsychotic medications were
commonly used in the treatment of MDD prior
to FDA approval, especially in the presence of
comorbid mental illness and longer term MDD.
Further research is needed to evaluate the long-
term safety and efficacy of these medications in
combination with antidepressants.
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psychotic to be used as an adjunct to antidepressant medi-
cations in the treatment of unresponsive major depressive
disorder (MDD) .1 At almost the same time, a randomized
controlled trial was published demonstrating increased
significant antidepressant effect from the addition of ris-
peridone to antidepressant monotherapy,2 perhaps herald-
ing a period of increased use of aripiprazole as well as
other second-generation antipsychotics (SGAs) in the
treatment of MDD. The magnitude of this increase will
largely be determined by the extent of current use of these
drugs in MDD, the subject of this study, as well as by their
perceived effectiveness and side-effect risks.

According to the World Health Organization, MDD is
one of the main causes of disability world wide3 and is a
common illness, with a lifetime risk of about 15% for men
and about 30% for women.4 Lifetime prevalence of psy-
chotic symptoms in MDD patients has been reported to be
14% to 19%,5,6 and about 20% of patients hospitalized for
depression have psychotic features.7 Data further suggest
that 30% of patients with MDD have poor response to an-
tidepressant monotherapy8 and 25%–45% fail to achieve
remission.9
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Although the addition of aripiprazole to antidepressant
treatment at doses of 5–10 mg/day (just below the recom-
mended dose range for schizophrenia) has been shown
to improve outcomes in short-term trials, long-term im-
provements in remission rates have yet to be demon-
strated,10 and there is some evidence that the addition of
an SGA to a serotonin reuptake inhibitor (SRI) may be no
more effective at 8 or 12 weeks than an SRI alone.11 Al-
though aripiprazole is the only drug thus far to be ap-
proved by the FDA as an adjunctive treatment to antide-
pressants in MDD, a pending FDA application is on file
for quetiapine, and risperidone, olanzapine, quetiapine,
aripiprazole, and ziprasidone have all been tested for this
purpose and have shown modest evidence of efficacy as
augmenting agents, at least in short-term uncontrolled
studies.12–16 Randomized short-term controlled trials with
diverse primary endpoints (e.g., rate of relapse, time to
relapse, etc.) have shown mixed results.17,18 Doses of
these medications in the treatment of MDD have gener-
ally been just below the lower bound of the recommended
dose range for treatment of schizophrenia.19

The safety profile of antipsychotic agents in patients
with MDD also needs to be carefully examined. Any ben-
efit of long-term use of SGAs as augmenting agents for
MDD must be weighed against the risk of neurologic side
effects (like extrapyramidal symptoms and tardive dys-
kinesia), hyperprolactinemia, increased weight, and risk
of the metabolic syndrome. Although aripiprazole has one
of the most favorable metabolic profiles of the atypical
antipsychotics, and reports by Berman and colleagues10 at
Bristol-Myers Squibb and Otsuka indicate that addition of
aripiprazole to antidepressants for 6 weeks is not associ-
ated with “clinically important differences” in metabolic
parameters or prolactin levels, there was, however, a
median 5% increase from baseline triglyceride levels in
those receiving aripiprazole versus no change with pla-
cebo and a weight gain of 7% or greater in 5% of those
taking aripiprazole versus 1% with placebo. The most
common adverse events associated with aripiprazole were
akathisia (25% vs. 4% with placebo addition), restless-
ness (12% vs. 2%), and insomnia (8% vs. 2%).10

Of particular importance to this population are studies
that have shown increased risk of heart disease among
people with MDD.20,21 Increased metabolic risk associated
with long-term use of some SGAs22,23 may thus be espe-
cially hazardous for such patients. Both antidepressants
and SGAs are known to be associated with weight gain,
which can also contribute to poor compliance.24–26

Information on the current use of antipsychotics in the
treatment of MDD has not been available. The present
pharmacoepidemiologic study uses national data on all
antipsychotic prescriptions provided to veterans who re-
ceived a diagnosis of MDD (ICD-9 criteria) without a co-
morbid diagnosis of schizophrenia or schizoaffective dis-
order (ICD-9 295.0) or bipolar disorder (ICD-9 296.0,

296.1, and 296.40–296.89) in the U.S. Department of Vet-
erans Affairs (VA) health care system in fiscal year 2007.
We first sought to identify rates of use of antipsychotics in
MDD during the period just prior to FDA approval of the
first SGA for this purpose, and to examine the proportion
of patients who received antipsychotic medication at
doses below those recommended by the schizophrenia
Patient Outcomes Research Team (PORT) guidelines
for antipsychotic therapy of schizophrenia,19 doses that
would appear to be appropriate for treatment of MDD. In
addition, we examined specific sociodemographic charac-
teristics and comorbid diagnoses that are associated with
the use of these medications, as well as with use at expect-
able MDD dosages. We further paid specific attention to
the use of antipsychotics in the treatment of elderly veter-
ans diagnosed with MDD in 10-year age groups for those
aged 45 years and older along with specific characteristics
of medical centers (size, emphasis on mental health, and
academic emphasis) that may be associated with greater
use of this relatively newly approved treatment.

METHOD

Sample and Sources of Data
The sample included all veterans treated at VA medical

centers in fiscal year 2007 (Oct. 1, 2006–Sept. 30, 2007)
who had at least 1 primary or secondary diagnosis of
MDD on at least 1 outpatient encounter or inpatient dis-
charge and who did not receive a diagnosis of schizophre-
nia, schizoaffective disorder, or bipolar disorder on any
occasion during the fiscal year (N = 191,522). Data on
service use and sociodemographic and diagnostic charac-
teristics were derived from national administrative data-
bases. Psychotropic prescription drug records for all anti-
psychotic agents prescribed to these patients in fiscal year
2007 were obtained from the VA Drug Benefit Manage-
ment System files. The records of these patients were then
merged to compile the database examined for this study.

In addition to the patient characteristics, 3 facility
characteristics were also included in the analyses: (1) the
size of the facility, (2) emphasis on mental health, and (3)
academic emphasis, using measures described in greater
detail under Measures. Data describing facility character-
istics were taken from the National Mental Health Pro-
gram Performance Monitoring System, which, in turn, is
based on a variety of national VA databases.27 The institu-
tional review boards of the VA Connecticut Healthcare
System and Yale Medical School approved this study.

Measures
For each patient who received a prescription for an

antipsychotic medication, the last prescription for an anti-
psychotic medication filled in fiscal year 2007 was identi-
fied as the index prescription. All prescriptions for anti-
psychotic medications written during the 7 days prior to
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the index prescription were then identified. Chlorproma-
zine equivalents were calculated for each prescription for
a conventional antipsychotic medication using updated
PORT dosing algorithms.19 Chlorpromazine equivalents
were summed for all conventional antipsychotic prescrip-
tions during the week, including patients receiving more
than 1 antipsychotic (24.2%). If the total daily chlorpro-
mazine equivalent for all conventional antipsychotics pre-
scribed during the week was less than the PORT recom-
mendation for schizophrenia of 300 mg chlorpromazine/
day, the patient was identified as being dosed at an appro-
priate MDD dose.

For the SGAs, the total daily dosage for each medica-
tion prescribed during the week was calculated. If the
total dosage was less than the recommended PORT anti-
psychotic range, the patient was identified as being dosed
appropriately for MDD. SGA doses were also converted
to chlorpromazine equivalents by linear extrapolation
from the maximum and minimum PORT-recommended
doses of both SGA and chlorpromazine.19 These were
used to estimate the chlorpromazine-equivalent total dos-
age of patients taking more than 1 antipsychotic.

Our review of the literature on using antipsychotics for
MDD suggests that the lower boundary of the antipsy-
chotic PORT dose provides a reasonable approximation
of the doses typically used for augmentation treatment in
MDD. Even though the FDA has not specified approved
MDD doses for any drugs other than aripiprazole and re-
search is thus far inadequate to identify appropriate doses
for each SGA, we use the lower end of the antipsychotic
range as a rough benchmark separating appropriate MDD
doses from conventional antipsychotic dosing.

Data describing patient characteristics, such as age,
income, gender, race, ethnicity, receipt of VA disability
compensation, comorbid psychiatric diagnoses, and both
outpatient and inpatient service utilization, were obtained
from VA workload databases. International Classification
of Diseases, Ninth Revision (ICD-9) codes were used to
identify the following non–mutually exclusive comorbid
diagnoses: dementia/Alzheimer’s disease, psychotic dis-
orders other than schizophrenia spectrum diagnoses and
bipolar disorder (ICD 9 codes 297–299, which include
paranoid disorders and depressive psychosis), dysthymic
disorder, posttraumatic stress disorder (PTSD), anxiety
disorders other than PTSD, alcohol abuse/dependence,
and drug abuse/dependence.

Diagnostic data from outpatient records from the pre-
vious 2 years (fiscal year 2005 and fiscal year 2006) were
used to create a proxy measure of chronicity in the form
of 2 dichotomous variables indicating whether each pa-
tient had also received a diagnosis of MDD in 1 or more
of these 2 prior years.

We also examined facility characteristics of VA medi-
cal centers. These include the size of the medical center as
reflected by the number of full-time employees, emphasis

on mental health as reflected by the percentage of the
medical center budget allocated for mental health, and
academic emphasis as reflected by the proportion of men-
tal health expenditures devoted to research and education.

Analyses
First, descriptive data on the sample and the frequency

with which veterans in different age groups received anti-
psychotic medications, and the frequency with which vet-
erans received these medications at the suggested MDD
doses, are presented. We then used bivariate χ2 and t tests
to compare the characteristics of veterans who received
antipsychotic medications and those who did not. Next,
we used generalized estimating equations28 to identify
veteran characteristics, measures of service use, and VA
medical center characteristics that were independently as-
sociated with dichotomous dependent variables represent-
ing receipt of a prescription for any antipsychotic medica-
tions and, among users, with receipt of appropriate MDD
doses. Generalized estimating equations are used instead
of logistic regression to adjust the standard errors of the
parameter estimates for the correlations between observa-
tions from the same medical center, especially facility
characteristics that are unique to each medical center.

Given the very large sample size, trivial effects could
be statistically significant at conventional α levels. We
thus opted for a more conservative criterion for meaning-
ful effects—an increase or decrease of 10% in the odds of
prescription of an antipsychotic or, among those pre-
scribed an antipsychotic, in the odds of receiving an ap-
propriate MDD dose, or a p value of < .001 for continuous
independent measures.

RESULTS

Altogether 191,522 VA patients received a diagnosis
of MDD with no comorbid diagnosis of bipolar or schizo-
phrenic disorders in fiscal year 2007, about 13% of all
VA patients who received a psychiatric diagnosis (unpub-
lished data from the VA Northeast Program Evaluation
Center). Of these patients, 39,441 (20.6%) received anti-
psychotic medications and of these, 22,412 (56.8%) re-
ceived doses below those recommended for schizophre-
nia. The most frequently used medication was quetiapine
(48.6%), followed by risperidone (23.2%) and olanzapine
(7.6%). Mean doses and interquartile ranges are presented
in Table 1.

Altogether 176,717 (92.3%) received treatment in
a specialty mental health program and 14,805 (7.7%)
received service exclusively in medical-surgical clinics.
These patients had a mean (SD) age of 55.1 (13.3) years
and a mean (SD) income of $32,500 ($43,843), and
87.0% were male, 61.6% were white, 7.6% were black,
42.7% were classified as unknown race, and 3.7% were
Hispanic (Table 2).
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Bivariate Comparison
As compared to patients who did not receive a prescrip-

tion for antipsychotic medications, a greater percentage of
those who did receive medications were treated
in specialty mental health clinics (91.10% vs. 97.70%,
respectively, p < .0001), had been admitted to a psychiatric
inpatient unit (14.5% vs. 5.7%, p < .0001), and had a
greater mean number of mental health outpatient visits
(16.4 vs. 9.5 visits, p < .0001) (Table 2). They were also
more likely to have been diagnosed with “other” psychotic
disorders (i.e., other than schizophrenia or bipolar disor-
der), comorbid Alzheimer’s disease or other organic brain
syndromes, PTSD, alcohol abuse, or drug abuse and were
more likely to have been diagnosed with MDD in fiscal
year 2005, 3 years before the current study period ended,
but not in fiscal year 2006.

Considering sociodemographic characteristics, veterans
who received antipsychotic medications were more
likely to be black or Hispanic and to have received a
service-connected disability of greater than 50% compared
to those who did not receive antipsychotic medications.

Multivariable Analysis
Sociodemographic characteristics. Generalized esti-

mating equations showed that veterans who were aged 65
to 84 years were significantly less likely to receive anti-
psychotic prescriptions than younger veterans (OR = 0.65
to 0.68; Table 3), and among recipients, older veterans
were significantly more likely to receive the proposed
MDD dose rather than the higher antipsychotic dose
(OR = 2.41 to 1.69; Table 3). Patients 85 years or older
were over 3 times more likely to receive antipsychotics at
the lower MDD dose.

Male veterans were more likely to receive antipsychotic
treatment than female veterans (OR = 1.25), and among
recipients, they were less likely to receive the suggested
MDD dose (OR = 0.76). Blacks had a higher likelihood of
receiving antipsychotic medications (OR = 1.11) and less
likelihood of receiving these medications only at the lower
MDD doses (OR = 0.91) (Table 3).

Diagnostic characteristics. The comorbid diagnoses of
“other” psychotic disorders was by far the strongest clini-
cal predictor of receiving antipsychotic medications in this

sample (OR = 6.7), followed by Alzheimer’s disease or
other organic brain syndromes (OR = 2.4). Patients with a
comorbid diagnosis of PTSD were also more than twice
as likely to be treated with antipsychotic medications. Co-
morbid diagnosis of dysthymic disorder was a significant
predictor of receiving the MDD dose while “other” psy-
choses and PTSD were associated with reduced likeli-
hood of using MDD doses. Receipt of a diagnosis of
MDD for 2 and 3 years prior to the fiscal year 2007 study
period was associated with a 48% and 98% increased like-
lihood of receiving antipsychotics, respectively, as well as
with a decreased likelihood of receiving these medica-
tions at a MDD dose (OR = 0.80 and 0.63, respectively)
(Table 3).

Service utilization. Both treatment in a specialty
mental health clinic and a history of psychiatric hospital-
ization were strong predictors of receiving antipsychotics
(OR = 2.98 and 2.08, respectively), but hospitalized pa-
tients were less likely to receive these drugs at MDD
doses (OR = 0.76) (Table 3).

Facility characteristics. Increased emphasis on mental
health, as measured by the percent of the facility budget
allocated to mental health care, was the only significant
facility-level predictor and was associated with decreased
likelihood of prescribing antipsychotics for MDD. None
of the facility characteristics were significantly associated
with prescription at or below the recommended antipsy-
chotic dose.

To summarize, greater likelihood of receiving antipsy-
chotics was associated with younger age; male gender;
psychiatric comorbidities, especially “other” psychotic
disorders; duration of diagnosed illness; and more inten-
sive mental health service use. Among those who were
prescribed such drugs, these characteristics were all asso-
ciated with greater likelihood of receiving antipsychotics
at conventional antipsychotic doses.

DISCUSSION

This study examined data on antipsychotic prescribing
for all veterans who received a diagnosis of MDD, ex-
cluding comorbid diagnoses of schizophrenia, schizoaf-
fective disorder, or bipolar disorder, nationally in the VA

Table 1. Rate of Use and Dose of Antipsychotic Medications Among U.S. Veterans Diagnosed With Major Depressive Disorder
(MDD) (N = 39,441)

Taking Mean Dose, Median Dose, Interquartile Range Recommended Doses for
Medication Percent of Use MDD Dose, % mg/day mg/day (25%–75%), mg/day   Schizophrenia, mg/day

Conventional antipsychotics 8.50 83.78
Second-generation antipsychotics 91.94 53.58

Quetiapine 48.61 67.74 145.56 100   50–200 150–750
Risperidone 23.21 50.93 1.99 1.50 1–2.5     2–6
Aripiprazole 9.14 26.55 14.30 10.0  7.5–20   10–30
Olanzapine 7.58 15.16 10.68 10.0     5–15     5–20
Ziprasidone 3.91 8.63 97.58 80.0   40–140   40–160
Clozapine 0.01 0.00 491.67 500 400–575 150–600
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received an antipsychotic prescription were diagnosed
with “other” psychotic disorders. Thus, even prior to FDA
approval of the first SGA as an augmenting agent to anti-
depressants, antipsychotics were commonly used in the
treatment of MDD, in most instances at doses appropriate
for patients with schizophrenia.

The strongest predictors of antipsychotic medication
use were general indicators of clinical severity, such as
use of more outpatient mental health services, inpatient
psychiatric hospitalization, chronicity or presumably inad-
equate response to treatment (i.e., diagnosis of MDD 2 or
3 years prior to the study period), receipt of VA disability
compensation, or a diagnosis of other psychosis (which in-
cludes both paranoid disorders and depressive psychosis),

Table 2. Sociodemographic and Clinical Characteristics of
U.S. Veterans With Major Depressive Disorder (N = 191,522)
and Medical Center Characteristicsa

Prescribed Not Prescribed
Antipsychotics Antipsychotics

(N = 39,441 (N = 152,081
Characteristic [20.6%])  [79.4%])
Sociodemographic characteristics
Sex

Male 88.65 86.63
Female 11.35 13.37

Age
Mean (SD), y 54.30 (12.13) 55.34 (13.52)
≥ 85 y 1.12 1.45
75–84 y 5.26 7.48
65–74 y 6.91 10.39
55–64 y 41.82 39.03
45–54 y 26.94 22.92

Race and ethnicity
White 61.63 66.63
Black 9.72 7.03
Unknown race 48.44 41.15
Hispanic 5.53 3.26

Service-connected disability 39.64 29.94
> 50%

Service-connected disability 15.91 18.42
≤ 50%

Income, mean (SD) $21,230 (31,169) $24,089 (46,552)

Clinical characteristics
Diagnosis of MDD for 2 years 23.87 24.44
Diagnosis of MDD for 3 years 47.88 37.04
Other psychotic disorders 9.00 1.30
Posttraumatic stress disorder 51.02 32.08
Anxiety disorder 29.77 24.60
Dysthymic disorder 48.67 46.67
Alcohol abuse 21.17 14.93
Drug abuse 18.00 10.55
Alzheimer’s disease/organic 2.23 1.20

brain syndrome

Service utilization
Any inpatient mental 14.50 5.65

health treatment
Mental health outpatient visits, 16.39 (32.67) 9.53 (22.84)

mean (SD)
Treated in mental health 97.70 91.10

specialty clinic

Medical center characteristics
VAMC size (total number of 1965 (935) 1987 (958)

employees), mean (SD)
MH emphasis (percent of VAMC 11.4 (6.0) 11.6 (6.0)

budget for MH expenditure),
mean (SD)

Academic emphasis (percent of 8.9 (8.1) 8.9 (7.7)
MH expenditures for research
or education), mean (SD)

aValues expressed as percent except where noted.
Abbreviations: MDD = major depressive disorder, MH = mental

health, VAMC = U.S. Department of Veterans Affairs medical
center.

Table 3. Generalized Estimating Equations Analysis of
Sociodemographic and Diagnostic Predictors of Receiving an
Antipsychotic and, Among Those Receiving Antipsychotics,
of Receiving Suggested MDD Dose

Any Low Dose
Antipsychotic Antipsychotic
(N = 39,441), (N = 22,412),

Variable Odds Ratio Odds Ratio
Sociodemographic characteristics
Male gender 1.25** 0.76**
Age (per 10-year interval)

≥ 85 y 0.68 3.12**
75–84 y 0.65** 2.41**
65–74 y 0.68** 1.69**
55–64 y 0.88 1.15**
45–54 y 1.11 0.94

Black 1.11 0.91
Unknown race 0.88** 1.10**
Hispanic 1.66 1.01
Service-connected disability 1.14** 0.94

> 50%
Service-connected disability 0.90** 1.12**

≤ 50%

Clinical characteristics
Diagnosis of MDD for 2 years 1.48** 0.80**
Diagnosis of MDD for 3 years 1.98** 0.63**
Other psychotic disorders 6.70** 0.51**
PTSD 2.03** 0.89**
Anxiety disorder other than PTSD 1.21** 1.07
Dysthymia 1.07 1.16**
Alcohol abuse 1.03 0.97
Drug abuse 1.21** 0.95
Alzheimer’s disease/organic 2.37** 1.00

brain syndrome

Treatment characteristics
Mental health inpatient 2.08** 0.76**
Mental health outpatient 1.03 1.00

(per 10 visits)
Treatment in a mental health 2.98** 0.84*

specialty clinic

Medical center characteristics
VAMC size 1.00 1.00
MH emphasis (10%) 0.88* 1.00
Academic emphasis (10%) 1.04 0.99

*p < .01.
**p < .001.
Abbreviations: MDD = major depressive disorder, MH = mental

health, PTSD = posttraumatic stress disorder, VAMC = U.S.
Department of Veterans Affairs medical center.

health care system in fiscal year 2007. These medications
were used to treat 20.6% of MDD patients. Among those
who received these medications, 56.8% were prescribed
doses presumed appropriate for MDD (i.e., lower than the
PORT-recommended antipsychotic doses), while 43.2%
received doses within the PORT-recommended range for
the treatment of schizophrenia. Only 9% of veterans who
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Alzheimer’s disease, or PTSD. There was also a modest
positive association of antipsychotic prescription and drug
abuse/dependence. Second-generation antipsychotics may
reduce substance use,29 and perhaps that strategy is being
used in the treatment of patients with MDD. Substance
abuse was previously found to be a modest predictor of
using antipsychotics in a sample of patients with PTSD.30

Only 7.7% of patients diagnosed with MDD in this
sample were treated exclusively in primary care or
medical-surgical specialty clinics. Those treated in spe-
cialty mental health clinics were more than twice as likely
to receive antipsychotic medications and were signifi-
cantly less likely to receive these medications at lower
MDD doses. This finding likely reflects greater symptom
severity, possibly associated with psychotic features, chro-
nicity, or unresponsiveness to antidepressants of patients
treated in specialty mental health clinics and the greater
comfort of specialty clinic prescribers with off-label use of
antipsychotics.

While it is impossible to determine from administrative
data the clinical rationale for the off-label prescription of
antipsychotic medications, a likely explanation is that off-
label use of these drugs was intended to address unrespon-
sive or psychotic symptoms of MDD or to target symp-
toms associated with other disorders, such as flashbacks or
sleep disturbances in PTSD, based on scattered research
reports.31 Without more detailed review of the medical
records than is possible here, the precise rationale for these
prescriptions cannot be determined. We can only conclude
that there seems to have been modest rates of off-label use
of antipsychotics to treat MDD even before the first SGA
received FDA approval for this disorder.

While focused on the overall rates of treatment of MDD
with antipsychotics in the VA health care system, we also
examined multivariate analyses for age trends across 5 age
cohorts: 45–54, 55–64, 65–74, 75–84, and ≥ 85 years, with
veterans younger than 45 years as the reference group. The
odds of receiving antipsychotics decreased significantly
and consistently between ages 65 and 84. Reciprocally, the
likelihood of receiving antipsychotics at doses appropriate
for MDD, rather than at higher doses appropriate for
schizophrenia, increased significantly in patients over 55
years of age. This may reflect appropriate caution in con-
sideration of side effects and risks32,33 and age-related
medical comorbidities with the associated increase in
number of prescription and nonprescription medications.34

The use of lower doses in elderly veterans may also re-
flect general awareness of the decreased drug clearance
due to hepatic blood flow, hepatic mass, and protein bind-
ing changes in older patients,35 and reluctance to expose
older patients to off-label medication use. It may also
reflect lower symptom levels in the elderly or some
hesitancy to aggressively treat complex or refractory ill-
ness. The impact of age-related medical disorders on the
psychopharmacotherapy for the elderly is complex. Even

when adequate treatment is provided, comorbid medical
conditions are associated with poorer responses and may
require, in some cases, more aggressive treatment.36,37

Further research is needed to evaluate augmentation strat-
egies in older patients and to establish clinical protocols
for safe administration of higher doses when indicated.

The most important limitation of this study is the ex-
clusive reliance on diagnoses recorded in administrative
VA data files, and especially on unvalidated and possibly
unrecorded diagnoses. Some apparently off-label pre-
scribing may reflect failure to enter all relevant diagnostic
codes (e.g., major depression with psychotic features) or
use of these medications for symptomatic treatment of
insomnia, anxiety, agitation, or violent behavior. In addi-
tion, appropriate dosing of antipsychotics for MDD has
been established by the FDA only for aripiprazole. The
“appropriate” MDD dose used for reference in this study,
while based on published research, is not based on FDA-
approved dose recommendations.

This examination of the use of antipsychotics in MDD
nationally in the VA health care system showed the level
of use to be about one fifth of MDD patients without co-
morbid schizophrenia or bipolar disorder. Although we do
not know the prevalence of MDD that was unresponsive
to antidepressants (in this sample), the rate of comorbid
psychotic disorders exclusive of schizophrenia or bipolar
disorder was only about 9%. When dosing was consid-
ered, over half of those receiving these medications re-
ceived them at higher, schizophrenia-recommended dose
levels. While there have been reports of at least some po-
tential short-term benefit of this augmentation strategy,
special caution is indicated in long-term use since studies
have clearly shown increased risk of heart disease among
people with MDD,20,21,38,39 a risk that may be further in-
creased by the additional metabolic risk associated with
olanzapine and clozapine, and to a lesser extent with que-
tiapine and risperidone.22,23 Expanded use of these drugs
in MDD could also result in increased drug costs, al-
though the lower dosing of antipsychotics in MDD may
moderate this effect.

Future research comparing the long-term safety, effi-
cacy, and cost-effectiveness of antipsychotic augmenta-
tion in MDD, as compared to other possible strategies,
and to antidepressants alone, is urgently needed, particu-
larly in the treatment of geriatric patients and those at
high metabolic risk.

Drug names: aripiprazole (Abilify), clozapine (FazaClo, Clozaril, and
others), olanzapine (Zyprexa), quetiapine (Seroquel), risperidone
(Risperdal and others), ziprasidone (Geodon).
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